DIAGNOSING HAND OSTEOARTHRITIS FROM DIGITAL PHOTOGRAPHS: A REPRODUCIBLE SCORING SYSTEM
G.P. Helgadottir 1 , J.E. Sverrisdottir 2 , G. Eiriksdottir 2 , T. Harris 3 , V. Gudnason 2 , H. Jonsson 4 1 University of Iceland, Reykjavik, Iceland; 2 Icelandic Heart Association, Reykjavik, Iceland; 3 National Institute on Aging, Bethesda, MD; 4 Landspitalinn University Hospital, Reykjavik, Iceland Purpose: To develop a standardised scoring system for the diagnosis of hand OA from high quality hand photographs. Methods: Participants in the study were randomly selected from those enrolled in the AGES-Reykjavik Study. 160 males and 221 females aged 69-92 participated. A Fuji Finepix 6800 zoom camera was used for all subjects with images taken at 2800x2200 pixels. Dark velvet board with two small central markers was used for hand positioning. The camera was mounted on a tripod at a fixed distance. The hands were placed palm down with the thumbs in moderate abduction and the thumbtips on the central markers and the other fingers slightly separated. All photographs were read by two readers (GPH and HJ). Ten hand joints on each hand were read for evidence of OA. For practice, photographs were scored repeatedly by the two readers, independently and together. The joints were graded with regards to the visual signs of the presence of OA, such as hard tissue enlargement, deformity and visible soft tissue swelling. For the CMC1 joint, thumb positioning was also taken into account. Each of the 20 joints was classified as having one of the following grades: 0= normal joint with no evidence of hand OA, 1= Mild, some evidence of hand OA but not fulfilling the criteria for definite disease, 2= Definite moderate OA and 3= Severe hand OA. Radiographic results were used to aid the standardization. Subsequently, a consensus score was reached for each joint and a reference photo collection was then composed. Results: Agreement between observers for assessment of individual joints was only moderate at first, but improved with practice and with the use of reference photographs. Final interobserver Kappa (on/off) values ranged from 0,79-0,88 and the Average Measure Intraclass Correlation Coefficient (ICC) from 0,80-85 for the individual DIP joints. For the PIP joints, the numbers ranged from 0,84-0,97 and 0,78-87, respectively. Kappa on/off for the CMC1 joint was 0,88 and the ICC 0,89. Intraobserver agreement values were slightly higher than the interobserver values. Two point differences in scores were recorded in less than 4% of cases. Spearman's correlation coefficient for aggregate scores was 0.78 (0.81 for females and 0.72 for males). Conclusions: First results of photographic readings for diagnosing hand OA from the AGES-Reykjavik study show acceptable reproducibility and agreement between observers with the use of a reference photo collection. Hand photography may be useful as a screening tool in population studies. Purpose: Basic calcium phosphate (BCP) crystals are found in up to 70% of osteoarthritic(OA) joints and current data suggests that intra-articular BCP crystals represent a potential therapeutic target in OA. No simple test for BCP crystals is currently available and their detection is difficult due to their small size (nm) and the complexity of the synovial fluid (SF) samples in which they are found. BCP crystals usually remain undetected under conventional light microscopy. Unlike other high-resolution microscopic and spectroscopic techniques, atomic force microscopy (AFM) and Raman spectroscopy offer the advantage of portability, simplicity and relatively inexpensive instrumentation. The aim of our group is to develop novel analytical methods for the detection of BCP microcrystals in SF samples based on AFM, Raman and colorimetry. Methods: Spiked samples were prepared by adding synthetic BCP crystals into control (crystal-free) synovial fluid in concentrations found in-vivo. Patient samples were aspirated from the affected joints (mainly knees and shoulders) of patients with OA. Control SF samples were either from the knee joints of patients with early rheumatoid arthritis since these synovial fluid samples rarely contain BCP crystals or from sports injury knee patients e.g. patients undergoing arthroscopy. AFM data was collected on a AFM microscope (Molecular Imaging) on "tapping mode". Raman measurements were performed on a µ-Raman microscope (785 nm excitation, Renishaw) on synthetic BCP crystals as well as on spiked, OA and control SF samples. Colorimetric testing was carried out by exposing SF samples to a number of crystalspecific stains (e.g. alizarin, molybdate blue, o-cresolphthalein complexone). Results: AFM revealed the presence of small spheroids of inorganic-like material of the size expected (nm) of BCP crystals in samples from patients with severe OA. These features were not observed in control SF samples. Raman spectral features indicated that there are certain marker bands that are specific to the BCP crystals (such as the phosphate stretching mode at 960cm -1 ) which are absent in Raman spectra of SF containing calcium pyrophosphate dehydrate (CPPD) and monosodium urate (MSU) crystals. Furthermore, CPPD and MSU also showed specific signature modes at 1043 and 1068 cm -1 respectively. Colorimetric testing indicated the presence of BCP in OA SF, and could distinguish between BCP, CPPD, MSU and calcium oxalate crystals. Conclusions: All three approaches offer potential routes towards a simple and objective diagnostic test for the detection of BCP crystals in SF as a tool for improved diagnosis and characterisation of osteoarthritis. Furthermore, we believe that these techniques would be particularly suitable for point-of-care and clinical applications. Purpose: Ultrasonography (US) has proved more sensitive than clinical exploration for synovitis detection and has been used successfully as therapeutic monitoring system in rheumatoid arthritis in numerous published studies. Chondroitin sulfate (CS) is an important constituent of most vertebrate tissues. CS belongs to the group of glycosaminoglycans, important structural constituents of cartilage extracellular matrix. Controlled clinical trials evidence the symptomatic efficacy and safety of this drug in osteoarthritic patients.
ULTRASONOGRAPHY AS A TECHNIQUE TO DIAGNOSE AND MONITOR SYNOVITIS IN PATIENTS WITH
Recently, CS has also proved to be effective in patients with
